Sinus histiocytosis with massive lymphadenopathy · Rosai-Dorfman disease · Extranodal site · Epibulbar mass Abstract Purpose: To report an unusual presentation of a 48-year-old man with a salmon-colored epibulbar mass, whose pathology was consistent with extranodal Rosai-Dorfman disease (RDD). Method: We conducted a retrospective and interventional case report. Results: A 48-year-old white man presented with progressive left eye irritation, redness, and multiple large subcutaneous nodules on his arms and torso over the past year. He did not have any lymphadenopathy, lymphocytosis, or fever. Visual acuity and intraocular pressures were normal in both eyes. He had mild vertical diplopia on downward gaze. Slit lamp examination revealed a non-tender salmon-colored epibulbar mass of 1.0 × 1.2 cm. Incisional biopsy was performed. Histopathologic evaluation revealed emperipolesis, with positive CD68, positive S100, and negative CD1a staining. These findings were consistent with extranodal RDD. At the 24-month follow-up, there were no signs of recurrence, and his diplopia resolved. Conclusions: This case of RDD is rare because of the concurrent epibulbar mass with subcutaneous nodules on the torso and arms. Extranodal RDD with epibulbar mass involvement tends to be unilateral, occurring mainly in males, and evenly among people of white and black race. An epibulbar mass of any color should raise concern for systemic lymphoma and RDD. The clinical course for extranodal RDD is typically benign. Excisional biopsy is often done for diagnosis and treatment. Recurrence of the unilateral epibulbar mass after biopsy is rare, but common with bilateral epibulbar masses.
Introduction
Rosai-Dorfman disease (RDD) or sinus histiocytosis with massive lymphadenopathy was originally described by Destombes [1] in 1965. Four years later, Rosai and Dorfman [2] characterized it as a distinct clinicopathologic disorder based on 4 cases. Patients with this rare and nonmalignant disorder often present with painless cervical lymphadenopathy, fever, and leukocytosis. RDD often manifests in the lymph nodes of the head and neck, but it may also present in extranodal sites, such as the skin, conjunctiva, upper respiratory tract, and bone.
The pathologic findings that Rosai and Dorfman described became the basis for a new entity called 'sinus histiocytosis with massive lymphadenopathy'. These pathologic findings were [2] :
1 emperipolesis: histiocytes with engulfed lymphocytes (most common), plasma cells and erythrocytes; 2 marked fibrosis of the lymph node capsule with lymphocyte and plasma cell infiltration; 3 dilation of subcapsular and medullary septate; 4 increased intrasinusal histiocytosis with little atypia and few mitoses. The classical findings of RDD include emperipolesis and histiocytes staining positive for S100 and CD68, and negative for CD1a.
Case Report
A 48-year-old white man presented with progressive left eye irritation, redness, and growth of multiple large subcutaneous nodules on his arms and torso over the past year. He denied any history of trauma, previous eye surgeries, intravenous drug abuse, fevers, night sweats, or unintended weight loss. His past medical history was positive for hyperlipidemia and negative for diabetes, hypertension, cancer, and lymphoproliferative diseases. His visual acuity and intraocular eye pressures were normal. Pupils were round and equally reactive, with no relative afferent papillary defect. He had full range of extraocular movement, and confrontational fields were full in both eyes. He had mild vertical diplopia on downgaze. Slit lamp examination revealed a non-tender salmon-colored epibulbar mass adherent to the inferonasal part of the left eye. Physical examination showed several 2-cm non-tender subcutaneous nodules on the torso and the left arm as well as an absence of lymphadenopathy. The basic chemistry panel, complete blood count, and erythrocyte sedimentation rate were normal. A computed tomography scan of the orbits showed a soft tissue mass measuring 1.0 × 1.2 × 1.4 cm without intraorbital extension or bony erosion.
The epibulbar mass was biopsied to rule out malignancy ( fig. 1a) . The biopsy stained positive for CD68 ( fig. 1b) , positive for S100 ( fig. 1c) , and negative for CD1a. Histology showed prominent fibrosclerotic tissue with foamy vacuoles and foamy histiocytes, 25% polytypic plasma cells, multiple small benign mantle cell nodules, and emperipolesis with hematoxylin and eosin stain ( fig. 1d) . The pathologic features and immunostains were consistent with extranodal RDD [3] rather than with systemic lymphoma. The patient underwent surgical debulking of the epibulbar mass, with the histopathologic results matching that of the first biopsy. At the 24-month follow-up, there were no signs of recurrence, and his diplopia resolved. 
Discussion
The estimated incidence of RDD in the United States is 100 cases per year [4] . Ocular manifestations occur in 11.5% of RDD cases, often involving orbital soft tissues and the eyelids [5] . Infiltrations of the conjunctiva/subconjunctiva, lacrimal tract, cornea and uveal tract, as well as of the optic nerve, have been reported [5] .
The epidemiology of extranodal RDD manifesting in epibulbar masses has evolved over the years. Currently, there are 20 reported cases [3, 4, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Epibulbar mass involvement has been described as bilateral [10, 18] . However, 14 out of 20 case reports (70%) show unilateral involvement [3, 4, 6, 8, 9, 14, [18] [19] [20] , and 3 out of 20 case reports show the presence of lymphadenopathy [10, 14, 17] . The mean age at presentation is 30 years (standard deviation 21), which is slightly lower than the 35 years given in a previous report [3] . By sex, males are more likely affected, with 13 out of 20 case reports (65%). There is an equal distribution between white and black race, each with 7 out of 20 case reports (35%). Epibulbar masses are often described as pink, red, salmon-colored, and fleshy.
Our case is unique because of concurrent epibulbar mass and subcutaneous nodules on the arms and torso in the absence of lymphadenopathy, lymphocytosis, and fever. Fernandes et al. [3] examined 9 extranodal RDD cases and concluded that a lack of lymphadenopathy is characteristic for extranodal RDD. Our case report and our literature findings are consistent with the findings of Fernandes et al. [3] . Three cases in the literature report patients with epibulbar masses and subcutaneous nodules localized on the arms, legs, or anterior chest wall [11, 15, 20] . Our findings demonstrate concurrence of epibulbar mass and subcutaneous nodules that can appear anywhere on the body.
The classical findings of RDD include emperipolesis and histiocytes staining positive for S100 and CD68, and negative for CD1a. There is no standard protocol for the treatment of ocular RDD because of its rarity and the chance of spontaneous regression [2, 5] . Excisional biopsy is often done for diagnosis and treatment [3] , and there is usually no recurrence after an excisional biopsy.
Consistent with the literature, our patient does not have recurrence of his unilateral epibulbar mass after excisional biopsy. Interestingly, our literature review shows that recurrence after excisional biopsies of bilateral epibulbar masses is common, appearing in 2 out of 7 cases (29%) [16, 17] . This pattern has not been reported before, and recurrence may be due to coexisting uveitis in these 2 cases.
Extranodal RDD with epibulbar masses and subcutaneous nodules are exceedingly rare. Any epibulbar mass should raise concern for systemic lymphoma and RDD. The clinical course of extranodal RDD is typically benign. There is no standard protocol for treatment; however, excisional biopsy is commonly done for diagnosis and treatment. Recurrence after excisional biopsy of bilateral epibulbar masses may be due to existing uveitis, thus requiring additional surgical excision.
